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HAND TCX)L WITH A REMOVABLE ROTARY BIT RECEIVING CASSETTE 
CROSS-REFERENCE TO RELATED APPLICATION 

This application claims priority of Taiwanese Application 
No. 092130538, filed on October 31, 2003. 

5 BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a hand tool, more particularly to 
a hand tool with a removable rotary cassette member for receiving 
tool bits. 

10 2 . Description of the Related Art 

Figs . 1 and 2 show a hand operated tool with a removable rotary 
bit retaining member, which is disclosed in U.S. Patent No. 
6, 134, 995 granted to the applicant of the present invention. The 
hand operated tool includes a tubular casing 1 having a casing 
15 body 101 and a cover member 102 which cooperatively define a 

receiving space 103 . A mounting axle 104 extends from the casing 
body 101 coaxially into the receiving space 103. A bit retaining 
member 2 is inserted removably into the receiving space 103, is 
sleeved rotatably on the mounting axle 104, and has a plurality 
20 of storage chambers 201 which are angularly displaced from one 

another about the mounting axle 104 for receiving tool bits 4 . 
A push rod 3 has a bit pushing portion 301 which extends slidably 
through the cover member 102, and a magnet 302 which is disposed 
on the bit pushing portion 301 to magnetically attract the tool 
25 bit 4 in a selected one of the storage chambers 201 so as to move 

the selected tool bit 4 outwardly of a non-circular through hole 
105 in the casing body 101 to operate on a workpiece. 
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When it is desired to remove the bit retaining member 2 from 
the receiving space 103 for replacement, the cover member 102 
is required to be unlocked from and turned relative to the casing 
body 101 so as to form an access opening for movement of the bit 
retaining member 2 therethrough. The operation is relatively 
inconvenient to conduct . 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a hand tool 
with a rotary cassette member which can be replaced conveniently, 
thereby increasing the number of assorted tool bits that can be 
applied thereto. 

According to this invention, the hand tool includes a handle, 
a cassette member, a shank, and a handgrip. 

The handle includes front and rear segments opposite to each 
other in a longitudinal direction, and an intermediate segment 
interposed between the front and rear segments . The handle has 
a passage extending through the front, intermediate and rear 
segments along a first axis in the longitudinal direction. The 
intermediate segment has an access opening which extends in a 
direction radial to the first axis to be communicated with the 
passage so as to form an accommodation cavity, and an operating 
hole which is formed therethrough and opposite to the access 
opening in the radial direction and which is communicated with 
the accommodation cavity. The intermediate segment has front and 
rear retaining walls spaced apart from each other in the 
longitudinal direction to define a crossing path along the first 
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The cassette member is configured to be insertable through 
the access opening into the accommodation cavity, and is retained 
between and is rotatable relative to the front and rear retaining 
walls about a second axis that is oriented in the longitudinal 
direction and that is offset from the first axis. The cassette 
member has a plurality of storage chambers that are adapted to 
receive a plurality of tool bits, respectively, and that are 
displaced angularly from one another about the second axis such 
that when the cassette member is. rotated about the second axis, 
the storage chambers are successively brought into the crossing 
path so as to have a selected one of the storage chambers in line 
with the passage, thereby placing a corresponding selected one 
of the tool bits in a standby position. 

The shank includes an engaging head and a gripped end opposite 
to each other in the longitudinal direction. The shank is disposed 
in the passage to be displaceable among a used position, where 
the engaging head engagingly pushes the selected one of the tool 
bits, and extends outwardly of the front segment, a retracted 
position, where the engaging head retreats into the passage of 
the rear segment, thereby leaving the selected one of the tool 
bits behind in the selected one of the storage chambers, and a 
pick-up position, where the engaging head extends into the 
selected one of the storage chambers to pick up the selected one 
of the tool bits for subsequent forward movement to the used 
position or for subsequent rearward movement to the retracted 
position. 

The handgrip engages the gripped end, and is disposed 




rearwardly of and is movable relative to the rear segment in the 
longitudinal direction to thereby bring the shank to one of the 
used, pick-up and retracted positions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and advantages of the present invention will 
become apparent in the following detailed description of the 
preferred embodiments of the invention, with reference to the 
accorrpanying drawings, in which: 

Fig. 1 is a fragmentary sectional view of a conventional hand 
operated tool in a non-use state; 

Fig. 2 is a fragmentairy sectional view of the conventional 
hand operated tool in a state of use; 

Fig. 3 is an exploded sectional view of a preferred embodiment 
of a hand tool according to this invention; 

Fig. 4 is a sectional view of the preferred embodiment in 
a state of use; 

Fig. 5 is an exploded perspective view of a cassette member 
of the preferred embodiment; 

Fig. 6 is a cross-sectional view of the cassette member shown 
in Fig. 4, taken along lines 6-6 thereof; 

Fig. 7 is a sectional view of the preferred embodiment in 
a retracted state; 

Fig . 8 is a fragmentary top view of the preferred embodiment , 
illustrating how an abutment seat is retained on a cylindrical 
body of the cassette member; 

Fig. 9 is a sectional view of the preferred embodiment, 
illustrating how the cylindrical body is rotated relative to the 




abutment seat in the retracted state; 

Fig. 10 is a fragmentary top view illustrating the cassette 
member in the state shown in Fig. 9; 

Fig. 11 is a sectional view of the preferred embodiment, 
illustrating how the cassette member is removed; 

Fig. 12 is a sectional view of a modified preferred embodiment 
of this invention in a state of use; and 

Fig. 13 is a sectional view of the modified preferred 
embodiment, illustrating how a cassette member thereof is 
removed . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to Figs. 3 to 5, the preferred embodiment of a hand 
tool according to the present invention is shown to comprise a 
tiibular handle 10, a cassette member 20, a shank 30, a handgrip 
40, a retaining member 50, and an actuating member 60. 

The handle 10 includes front and rear segments 17, 11 opposite 
to each other in a longitudinal direction, and an intermediate 
segment 12 interposed between the front and rear segments 17,11. 
The handle 10 has a passage 13 extending through the front, 
intermediate and rear segments 17,12,11 along a first axis (LI) 
in the longitudinal direction. A front portion 132 of the passage 
13 at the front segment 17 has a hexagonal cross-section to be 
adapted to conform with a cross-section of each tool bit applied 
thereto . The rear segment 11 has a mounting recess 14 which extends 
therethrough in a direction radial to the first axis (LI) to be 
communicated with a rear portion 131 of the passage 13 at the 
rear segment 11 . The mounting recess 14 is a counterbore . The 




intermediate segment 12 has an access opening 150 which extends 
in a direction radial to the first axis (LI) to be communicated 
with the passage 13 so as to form an accommodation cavity 15 . 
The intermediate segment 12 has front and rear retaining walls 
151 , 152 which are spaced apart from each other in the longitudinal 
direction to define a crossing path along the first axis (LI) , 
and right and left side walls 154, 153 and an arcuate bottom wall 
155 which are disposed between the front and rear retaining walls 
151,152 so as to confine the accommodation cavity 15, as shown 
in Fig. 6. The bottom wall 155 has an operating hole 16 formed 
therethrough and disposed opposite to the access opening 150 in 
the radial direction to be communicated with the accommodation 
cavity 15. Each of the front and rear retaining walls 151,152 
has a retaining recess 1511,1512. The rear retaining wall 152 
further has a buitp 157 which is disposed above the passage 13 
and which has a guiding inclined surface 158 formed thereon. 

The cassette member 20 is configured to be insertable through 
the access opening 150 into the accommodation cavity 15 such that 
the cassette member 20 is retained between and is rotatable 
relative to the front and rear retaining walls 151,152 about a 
second axis (L2) that is oriented in the longitudinal direction 
and that is offset from the first axis (LI) . With reference to 
Fig. 5, the cassette member 20 includes an abutment seat 23, a 
cylindrical body 21, a biasing member 26, a magnet 24, and a cap 
25. 

The abutment seat 23 has an engaging part 231 and a tubular 
stem 232 extending from the engaging part 231 along the second 
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axis (L2) . The engaging part 231 is formed with an engaging portion 

236 which is configured to frictionally engage the retaining 
recess 1511 in the front retaining wall 151 to prevent rotation 
of the engaging part 231 relative to the front retaining wall 

5 151 about the second axis (L2) , and an eccentric through hole 

237 relative to the second axis (L2) . The eccentric through hole 
237 is in line with the passage 13 . The stem 232 has a screw hole 
for receiving a screw bolt 233 therein. 

The cylindrical body 21 has an outer periphery which surrounds 
10 the second axis (L2) , an axial mounting hole 211 which extends 

along the second axis (Ij2) , and a neck portion 216 which partitions 
the axial mounting hole 211 into front and rear hole segments 
214,215. The stem 232 is inserted into the front hole segment 

214 for mounting rotatably the cylindrical body 21 on the stem 

15 232. The biasing member 26 is disposed in the rear hole segment 

215 to bias the cylindrical body 21 towards the abutment seat 
23. The cylindrical body 21 further has a plurality of storage 
chambers 212 which are formed between the outer periphery and 
the axial movinting hole 211, which extend in the longitudinal 

20 direction, and which are angularly displaced from one another 

about the second axis (L2) for receiving a plurality of tool bits 
22, respectively. Thus, when the cylindrical body 21 is rotated 
about the second axis (L2) , the storage chambers 212 are 
successively brought into the crossing path to have a selected 
25 one of the storage chambers 212 in line with the eccentric through 

hole 237, thereby placing a corresponding selected one of the 
tool bits 22 in a standby position. Furthermore, the engaging 
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part 231 is formed with a triangular protrusion 235 projecting 
rearwardly. The cylindrical body 21 is formed with a plurality 
of slots 213 which are angularly displaced from one another about 
the second axis (L2) such that the protrusion 235 is brought to 
engage a selected one of the slots 213 by biasing action of the 
biasing member 26 so as to position the selected one of the storage 
chambers 212 in the crossing path. 

The magnet 24 is disposed in the rear hole segment 215 of 
the axial mounting hole 211, and is shielded by the cap 25. The 
magnet 24 has an outer peripheral wall exposed to the storage 
chambers 212 so as to be adapted for magnetic attraction with 
the tool bits 22 received in the storage chambers 212. 

The shank 30 includes an engaging head 32 and a gripped end 
31 which are opposite to each other in the longitudinal direction, 
and is disposed in the passage 13 to be displaceable along the 
first axis (LI) . The engaging head 32 has a magnet 33 provided 
thereon and facing forwards so as to be adapted for magnetic 
attraction with the selected one of the tool bits 22 in the standby 
position, as shown in Fig. 7. Moreover, a retaining slot 34 is 
formed in the engaging head 32 . 

The handgrip 40 is connected securely to the gripped end 31 
of the shank 30, and has a surrounding wall 41 surrounding the 
first axis (LI) and having a non-circular inner surface 41 to 
be disposed rearwardly of and in a spline engagement with the 
rear segment 11 of the handle 10 so as to rotate the rear segment 
11 while permitting movement of the handgrip 40 relative thereto 
along the first axis (LI) . 




The retaining tneinber 50 includes a mount seat 51 secured in 
the mounting recess 14, a latch 52 slidably sleeved on the mount 
seat 51 to be movable in the radial direction and having an end 
which is configured to engage the slot 34 for preventing rearward 
movement of the shank 30 (see Fig. 7) , and a biasing member 53 
disposed in the mounting recess 14 to bias the latch 52 towards 
the rear portion 131 of the passage 13. 

The actuating member 60 is received in the operating hole 
16, and includes a button 61 and a biasing member 62. The button 
61 has an operated head 611 ej<posed outwardly and a depressing 
portion 612 extending towards the accommodation cavity 15 and 
depressable in the radial direction towards the access opening 
150 so as to push the cassette member 20 in the radial direction, 
thereby facilitating removal of the cassette member 20 from the 
accommodation cavity 15 . The biasing member 62 is disposed in 
the operating hole 16 to bias the button 61 away from the 
accommodation cavity 15 . 

Referring once again to Fig. 4, when the shank 30 is in the 
used position, the handgrip 40 is close to the intermediate 
segment 12 of the handle 10, and the engaging head 32 of the shank 
30 engagingly pushes the selected tool bit 22 to extend outwardly 
of the front segment 17. In this state, the handgrip 40 can be 
operated to rotate the tool bit 22 for operating on a workpiece 
(not shown) . 

Referring to Figs. 7 and 8, when it is desired to rotate the 
cylindrical body 21 to change the selected tool bit 22 in the 
passage 13, the handgrip 40 is pulled rearwardly such that the 




shank 30 is displaced to a pick-up position, where the engaging 
head 32 extends into the selected storage chamber 212 to pick 
up the selected tool bit 22 for subsequent rearward movement to 
a retracted position. In the retracted position, the engaging 
head 32 retreats into the rear portion 131 of the passage 13, 
thereby leaving the selected tool bit 22 behind in the selected 
storage chamber 212 . The end of the latch 52 is biased by the 
biasing member 53 to engage the slot 34 so as to retain the shank 
30 relative to the handle 10 for preventing further rearward 
movement of the shank 30. Referring to Figs. 9 and 10, the user 
can rotate the cylindrical body 21 about the second axis (L2) 
against the biasing action of the biasing member 26 to permit 
slippage of the protrusion 235 from the selected slot 213. When 
the desired tool bit 22 is in the standby position, the protrusion 
235 is brought to engage the corresponding slot 213. Then, the 
handgrip 40 is pressed forwardly to bring the shank 30 to the 
pick-up position, where the engaging head 32 extends into the 
corresponding storage chamber 212 to pick up the desired tool 
bit 22 for subsequent forward movement to the used position (as 
shown in Fig. 4) . 

Referring to Fig . 11 , when it is desired to remove the cassette 
member 20 from the accommodation cavity 15 for replacement, the 
shank 30 is pulled rearwardly to the retracted position, and the 
button 61 is then depressed to push the cassette member 20 . The 
engaging portion 236 of the abutment seat 23 is configured to 
slide along the retaining recess 1511 in the front retaining wall 
151, with the cap 25 sliding over the bump 157 of the retaining 




wall 152, thereby facilitating removal of the cassette member 
20 . Another cassette member 20 is inserted into the accommodation 
chamber 15 in such a manner that the engaging portion 236 is 
aligned with and engages the retaining recess 1511, and that the 
cap 25 is moved along the guiding inclined surface 158 to engage 
the bump 157. 

As illustrated, a large amount of assorted tool bits 22 can 
be adapted for use with, the hand tool of this invention. The 
operations of changing the tool bits 22 in the cassette member 
20 and replacement of the cassette member 20 are convenient to 
conduct . 

Referring to Figs . 12 and 13, a modified preferred embodiment 
of this invention is shown to be similar to the previous embodiment 
in construction with the exception that the actuating member 60 
is dispensed with in this embodiment . Moreover, the operating 
hole 16 is configured to permit insertion of the user's finger 
into the accommodation cavity 15 so as to push the cassette member 
20 outwardly. 

While the present invention has been described in connection 
with what is considered the most practical and preferred 
embodiments, it is understood that this invention is not limited 
to the disclosed embodiments but is intended to cover various 
arrangements included within the spirit and scope of the broadest 
intejpretations and equivalent arrangements . 




